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I. Experimental Section Part 1. General Information
Chemicals and Reagents
All manipulations were carried out under an atmosphere of nitrogen using standard Schlenk or glove box techniques. DMA (N,N-dimethylacetamide, 99.5%, extra dry, Acros) was purchased and used directly. Deuterated solvents were used as received (CDCl3 from J&K Co., China). NiCl2 (Alfa Aesar), NiBr2 (Alfa Aesar), NiI2 (Alfa Aesar), Ni(COD)2 (Strem), Ni(ClO4)2•6H2O (Alfa Aesar), Ni(acac)2 (Aladdin Co., China) were used as received. Zinc powder (Aladdin) was activated with hydrochloric acid before use. Manganese powder (~325 mesh, 99.3%) was purchased from (Alfa Aesar) activated with hydrochloric acid before use. Anhydrous MgCl2 (Alfa Aesar) was purchased, and used directly.
All other reagents and starting materials were purchased from commercial sources and used without further purification.
Physical method
Column chromatography was performed using silica gel 300-400 mesh (purchased from Qingdao-Haiyang Co., China) as the solid support. All NMR spectra were recorded on Bruker Avance 500 MHz spectrometer at STP unless otherwise indicated. 
General Procedure 2: Synthesis of (E)-vinyl bromide synthesis from aldehydes.
Step 1: The Ramirez protocol for the Wittig-type dibromoolefination. 4 To a flame-dried flask was added aldehyde (20 mmol, 100 mol %), CBr4 (30 mmol, 150 mol %), and CH2Cl2 (80 mL). The flask was cooled to 0 °C, at which point a solution of PPh3 (60 mmol, 300 mol %) in CH2Cl2 (70 mL) was added dropwise via addition funnel over 30 min. The solution was stirred at 0 °C under N2 for 1 h. About half of the volume of CH2Cl2 was removed under reduced pressure. Pentane (100 mL) was added, and triphenylphosphine oxide (TPPO) precipitated out. After filtration and evaporation of the solvent, the residue was dissolved in pentane (50 mL) which led to further precipitation of TPPO. Filtration and evaporation of the solvent afforded the crude dibromide which was directly used for the next step.
Step 2: Hayes protocol of the Hirao reaction.
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To a solution of the crude dibromide (~ 20.0 mmol, 100 mol %) and NEt3 (60 mmol, 300 mol %) in DMF (20 mL) was added dimethylphosphonate (60.0 mmol, 300 mol %). The solution was stirred over night at room temperature. Water (60 mL) was added to the mixture, which was extracted with pentane (2 × 100 mL). The combined organic phases were washed with an aqueous solution of HCl (1 M, 55 mL) and dried over Na2SO4, filtered, and concentrated. The crude material was purified by flash chromatography.
Step 3: Selective destruction of the (Z)-isomer as reported by Dolby. The crude product (~20.0 mmol, 100 mol %) from the previous step was dissolved in i-PrOH (30 mL). Solid NaOH (17.0 mmol, 85 mol %) was added and the mixture was heated to reflux for 1.5 hours.
The reaction mixture was cooled to room temperature, diluted with pentane (100 mL), and partitioned with distillated H2O (2 × 100 mL). The organic phase was collected, and washed with an aqueous solution of HCl (1M, 75 mL), dried over Na2SO4. The solvent was removed under reduced pressure.
The crude material was purified by flash chromatography.
((1E,3E)-4-Bromobuta-1,3-dien-1-yl) benzene
